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Efficiency Improvement Method of 2KW Power Bidirectional LDC
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ABSTRACT

In this thesis, various solutions through four different cases have been sought for an efficiency improvement of the bidirectional LDC for vehicles. For
example, it analyzed the reduction factor of the channel resistance and applied the optimum MOSFET applied to the system, and found and improved the
efficiency reduction factor of the transformer. As a result, the average efficiency of the developed LDC could be improved from 85% to 94.7%.
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Fig. 1 Topology of full-bridge bidirectional LDC
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Fig. 2 Graph of efficiency on existing LDC
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Table 1. Equation related to efficiency loss
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Table 3. IPB180N104 specification
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2KW output loss analysis
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Fig. 3 Graph of efficiency loss on prototype
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Fig. 4 Graph of efficiency loss applied by case 1
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2KW output loss analysis
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Fig. 6 Graph of efficiency loss at 35KHz
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Fig. 7 Graph of efficiency loss at 55KHz
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Fig. 8 Graph of efficiency loss at 75KHz

1z

848

case 4. 39 EHxEH AZF

AAFES] EdHAYH EE70669] 4% FojRurt
124,700mm? ©]7] wiitell A 2o A-&37]=
YA At case 4 A= Zole BRYE H4F)
stal &8 HAs AL F e IZAE AAEYI
98 o]E EESGRHARZ A kgt ol g o] o
715 AAsted dolA AR FA2 2 (D&

AH&-8FSAEH9-101.

Ay XA, =3x 5 % 10" [em?] (1)

sut XfSX‘]

2o A AW, AC, Bsat= 919 window area,
@H ¥ saturation knee pointol 9] ASHUE G
UERdth 1215 ®| £ 2 F o] 8ste] At

V. . xDx10"

N, > peak
P B XA Xfg

@)
HelA Vpeake W7 A7Sol

Aojgre dEE, D W] dA3d AaAe

Agkel FEE e,

245 |5t £4 (32 Bl AGUHS.

2KW output loss analysis
180
160 15346

140

100 9287%
80

60
4010 44.08

40 3076 324
N B2
028 0.03 3.0436
- -

1% Switch loss 2% Switch loss  Inductor loss  Transformer loss ~ Total loss Eff

= Conduction loss m Switching loss ® Capacitve loss # Copper loss W Core loss  Total loss W Eff.

% 9. 20| EESS55A ALE &AM EAM Tef=
Fig. 9 Graph of efficiency loss with EE5555A
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Fig. 10. Graph of efficiency on LDC after improvement
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